Abstract. We studied the anterior pituitary function in 36 patients (25 females and 11 males, mean age: 35 years) with untreated Cushing's syndrome by simultaneous triple stimulus with insulin, TRH and LHRH. Thirty-one patients (86%) had Cushing's disease and five (14%) had an adrenal adenoma. We observed a lack of response of GH to hypoglycemia in 88%, TSH to TRH in 91%, LH to LHRH in 30%, FSH to LHRH in 12% and PRL to TRH in 6% of the patients. Low-to-normal total thyroxine (T4) values were obtained in 37%, with low triiodothyronine levels in 87%. The free-T4 index was normal in all patients. Total testosterone was low in only one adult man, while estradiol and progesterone were low in 45% and 15% of premenopausal women, respectively. We observed no differences in either axis among patients with Cushing's syndrome of different etiologies. Nor was there any statistical difference between the frequency of alteration of each axis and the levels of urinary free cortisol or the duration of the disease. We conclude that hypercortisolism is responsible for the abnormalities in anterior pituitary function in Cushing's syndrome.
(Endocrinol Japon 38: 559-563,
1991)
THE PRESENCE of abnormalities in anterior pituitary function in patients with Cushing's syndrome was first reported some time ago. Some authors have proposed a primary hypothalamic or central nervous system dysfunction in those individuals with Cushing's disease [1, 2] . However, the presence of these abnormalities in Cushing's syndrome secondary to adrenal adenoma and the reversibility of the pituitary malfunction after selective adenomectomy in patients with Cushing's disease point to hypercortisolism as the cause of these abnormalities [3, 4] . Moreover, it is known that with the exogenous administration of glucocorticoids, the anterior pituitary gland can mimic the dysfunction seen in patients with Cushing's syndrome [5] . This report deals with the analysis of endocrine function prior to treatment in 36 patients with Cushing's syndrome, especially emphasizing the study of the thyroid and gonadal axes.
Patients and Methods
The anterior pituitary function in 36 patients with Cushing's syndrome was assessed prior to treatment. Thirty-one cases were due to Cushing's disease and five to adrenal adenomas. We excluded the patients with ACTH-producing pituitary macroadenomas.
Twenty-five subjects were females and eleven were males, ranging in age from 7 to 65 yrs, with an average age of 35 yrs. The four children included in our series had retarded growth. Among the adult males, eight had Cushing's disease and one an adrenal adeno- patients, respectively. The LH response to LHRH was normal in 6, low in 3 and high in 4 patients, while that of FSH was normal in all of them. Basal PRL levels were normal in all patients, and only failed to respond to TRH stimulus in 6% of the group (5/3 I).
No statistically significant difjferences were seen between the lack of response of the different axes and the level of UFC and the duration of the disease (t), or between UFC and t. Pituitary function (Fig. I) and basal thyroid and gonadal hormones in patients with Cushing's disease and those with adrenal adenoma are compared in Table 1 .
Discussion
There have been many reports on GH secretion in Cushing's syndrome, showing a decreased response to different stimuli (insulin, vasopressin and arginine [6] . In the majority of patients with Cushing's disease in whom hypercortisolism has been corrected after transsphenoidal removal of pituitary microadenomas or bilateral adrenalectomy, GH responsiveness has been normalized, making it unnecessary to postulate an intrinsic defect in the hypothalamic control of GH secretion [7, 8] .
In our study, we have found a high percentage of lack of response of GH to hypoglycemia, which was similar in patients with Cushing's disease and those with adrenal adenomas.
In patients with Cushing's syndrome, the TSH response to TRH is usually impaired, the dose of TRH given in the stimulus being important. Some authors obtained a subnormal TSH response to TRH after short-term, high-dose and long-term, low-dose glucocorticoid (GC) administration, suggesting a suppressive action of the GC at the pituitary or suprahypophyseal level [9] . Low-tonormal T4, with low T3 and thyroid binding globulin (TBG) levels are frequently observed in Cushing's syndrome or during chronic GC administration.
This results in a new equilibrium characterized by a normal free T4 level. Because production of T3 is mostly extrathyroidal in normal persons, the pronounced lowering of serum T3 is due to the GC suppressive effect on peripheral T4 monodeiodoination [10] . The high percentage of TSH non-responders in our study may be due to the low dose of TRH used in the test. Although only one patient had a low T4 level, the FT4I was normal in all patients, showing that the decrease in TBG was responsible for that. We observed no differences between the lack of response of TSH to TRH in patients with Cushing's disease and those with adrenal adenoma.
Amenorrhea in females and decreased libido and potency in males are frequently present in patients suffering from Cushing's syndrome. Several reports support the presence of a hypogonadotropic hypogonadism in males and females due to a direct inhibiting action of the adrenal steroids at the pituitary or hypothalamus level [11, 12] . In contrast to the reduced LH response, that of FSH was relatively well maintained.
Odagiri et al. studied the gonadal axis in women with Cushing's syndrome, finding lower E2 levels, and higher LH and FSH response after LHRH in patients with adrenal adenomas than in women with pituitary microadenomas, suggesting that the gonad was the primary site of suppression in patients with adrenal adenoma [13] .
In our study, we have found no differences between patients with Cushing's syndrome of different etiologies in the presence of basal levels of gonadal steroids, nor with respect to responsiveness of LH and FSH to LHRH. However, we have observed that the lack of response of LH to LHRH was more frequent (30%) than of FSH to LHRH (12%). Similar results in gonadal function have been reported by others [14] .
Some studies have reported a low PRL response to metoclopramide in patients with Cushing's syndrome that was resolved after the elimination of hypercortisolism [15] . Other authors showed that short-term administration of high-dose glucocorticoids blunted the PRL response to TRH in normal men [5] . We have found that the PRL response to TRH was normal in the majority of our patients.
Finally, we can conclude that the secretory regulation of the anterior pituitary hormones is frequently altered in patients with Cushing's syndrome, this being observed both in patients with Cushing's disease and those with adrenal adenoma, finding which points to hypercortisolism as the cause of the dysfunction. The sensitivity of the different axes is variable, with GH and TSH being the most frequently altered. There were no statistical differences between the frequency with which the different axes were altered and the levels of UFC or the duration of the disease.
